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1. Title of The Invention 

METHOD FOR PREPARING AN a-ALKYLC I NNAM ALDEHYDE 

2. Claims 



(1) Method for preparing an a-alkylcinnamaldehyde via 
aldol concensation of a benzaldehyde and an 
alkanal in the presence of a base as a catalyst, 
character ized in that the catalyst employed is 
pyrrolidine. 

C2) Method according to Claim 1, characterized in that 
an alkanal of the formula R-CH 2 -CKO is employed, 
where R represents an alkyl group having 4-10 C 
atoms. 

(3) Method according to Claim 1 or 2 , wherein a- 
hexyle innamaldehyde is prepared via aldol 
condensation of benzaldehyde and n-octanal. 

(4) Method according to any one of Claims 1-3, 
characterized in that during the aldol 
condensation an acid is also present in the 
reaction mixture. 

C5) Method according to Claim 4, wherein the acid is 

octanoic acid and/or acetic acid. 
C6) Method according to any one of Claims 1-5, wherein 

the aldol condensation is carried out in the 

absence of a solvent • 
C7) Method according to any one of Claims 1-6, wherein 

the aldol condensation is carried out at a 

temperature of between 80 and 90°C. 
C8) Method according to any one of Claims 1-7, wherein 

the molar ratio of benzaldehyde to alkanal is 

between 1*2 and 1«8- 
C9) Method according to any one of Claims 1-8, wherein 

the alkanal is metered in over time to a reaction 

mixture which contains the ben2aldehyde and the 

pyrrolidine. 
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3. Detailed Description of The Invention 

The invention relates to a method for 
preparing an a-alkylcinnamaldehyde via aldol 
condensation of a benzaldehyde and an alkanal in the 
presence of a base as a catalyst. 

It is known to prepare a-alkylcinnamaldehydes 
via aldol condensation of a benzaldehyde and an alkanal 
in the presence of an alkali metal hydroxide or an 
alkali metal carbonate as the base, in highly dilute 
reaction media, the solvent employed comprising 
alcohols, for example methanol , ethanol or glycols* 

EP-A-3 92579 desc r ibes , for example , the 
preparation of a-hexylcinnamaldehyde from benzaldehyde 
and octanal, potassium hydroxide being employed as the 
catalyst and glycol being employed as the solvent, 

A drawback of the known method is that the 
selectivity with respect to, in particular, 
benzaldehyde is relatively low. Moreover, since a large 
quantity of solvent has to be employed, the production 
capacity is relatively low. 

The object of the invention is to provide a 
method wherein a-alkylcinnamaldehydes can be prepared 
with a high selectivity with respect to benzaldehyde 
and alkanal employed r and by means of which a high 
production capacity can be accomplished. This is 
achieved, according to the invention, by employing 
pyrrolidine as the catalyst. 

This is because, surprisingly, it was found 
that as a result of pyrrolidine being employed as the 
catalyst, it is possible to achieve a high selectivity 
with respect to benzaldehyde and alkanal, whereas the 
use of other amines resulted in much lower 
select ivities. 



- 2 1 6 8 4 7 



Additionally it was found that the reaction 
proceeds smoothly without a solvent, an increased 
production capacity being accomplished as a result. An 
attendant advantage, moreover P is that the reaction 
mixture can be worked up in a simple manner. By 
preference, therefore, the reaction is carried out in 
the absence of a solvent. 

The method according to the invention can 
employ, as an alkanal, for example an aldehyde of the 
formula R-CK 2 -CKO e where R preferably represents an 
alkyl group having 4-10 C atoms, in particular 6-7 C 
atoms. The benzaldehyde may or may not be substituted 
in the nucleus by groups which are inert during the 
aldol condensat ion* 

The ratio of benzaldehyde to be employed to 
alkanal is not particularly critical. Owing to the 
generally high tendency of the alkanal to be reactive 
and the concomitant self-condensation of the alkanal , 
an excess of benzaldehyde with respect to alkanal is 
generally employed. Preferably, a molar ratio of 
benzaldehyde to alkanal of between 1.0 and 2.5, in 
particular between 1.2 and 1.8, is employed. 
Preferably, the alkanal is metered in over time to a 
reaction mixture which contains benzaldehyde and 
pyrrolidine. 

The method according to the invention is 
suitable, in particular, for preparing a- 
hexylcinnamaldehyde by aldol condensation of 
benzaldehyde and n-octanal, in particular for preparing 
ct-hexylcinnamaldehyde of olfactory quality. As a matter 
of fact, it was found that, in the aldol condensation 
of benzaldehyde and octanal with pyrrolidine as 
catalyst, relatively little ct-hexyl-decenal , the aldol 
condensation product of octanal, is formed, a- 
Hexyldecenal cannot easily be separated by distillation 
from a-hexylcinnamaldehyde and has an adverse effect on 
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the quality of the odour. 

The temperature at which the aldol 
condensation is carried out is not critical and is in 
practice often between 50 and 100°C, preferably between 
75 and 95°C, in particular between 80 and 90°C. 

The amount of pyrrolidine employed in the 
aldol condensation can vary within wide limits and is 
preferably between 0.05 and 0.5 molar equivalent, 
calculated on the basis of the amount of alkanal 
employed, in particular between 0.07 and 0.20 molar 
equivalent. The best results in the preparation of a- 
hexylcinnamaldehyde were achieved with 0.12-0.15 molar 
equivalent of pyrrolidine on the basis of the amount of 
octanal employed. 

During the aldol condensation a quantity of 
an acid is preferably also present. This is because it 
was found that the selectivity can thereby be increased 
even further. Suitable acids are, for example, 
carboxylic acids, in particular acetic acid and/or 
octanoic acid f mineral acids, in particular sulphuric 
acid or hydrochloric acid, or organic acids, for 
example p-toluenesulphonic acid. The quantity of acid 
is preferably more than 0.05 milliequivalent of acid 
per gram of alkanal, in particular 0.1- 
1 milliequivalent of acid per gram of alkanal. 

From the reaction mixture obtained after the 
aldol condensation it is then possible, in a simple 
manner, to isolate the cc-alkylcinnamaldehyde , of olfac- 
tory quality if desired , for example by washing the 
crude reaction mixture with an NaOH solution and 
neutralizing with acid, followed by phase separation, 
after which the organic phase is distilled, 
benzaldehyde being liberated in the process which can 
be recycled to the aldol condensation, and the main 
fraction, which mainly consists of the a- 
alkylcinnaraaldehyde, being isolated or, if required, 
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once more being subjected to distillation, in order to 
obtain a-alkylc innamaldehyde of olfactory quality. 

The method according to the invention can be 
implemented either as a batch or as a continuous 
process . 

The invention will now be explained in more 
detail with reference to the following examples 
without, however, being limited thereto. 

Example I 

A double-walled glass reactor having a volume 
of 0.25 litre, which was provided with a turbine 
stirrer, water cooler, metering line and thermocouple, 
was successively charged with: 91.8 grams of 
benzaldehyde (0.86 raol ) , 6-15 grams of pyrrolidine 
(0,086 mol) and 0.15 gram of diphenylamine (as a 
stabilizer). The contents of the reactor were then 
heated, with the aid of an oil thermostat, to 85 °C. 
From a reservoir, n-octanal was then metered in, below 
the liquid surface, with the aid of a metering pump. In 
total, 74.8 grams of octanal (0.58 mol), whose acid 
level had been set, with the aid of acetic acid, to 
0.25 meq/g of octanal, are metered in over 3 hours. 
After the octanal had been metered in, the reaction was 
allowed to continue for a further 15 minutes, and the 
contents were then cooled down to room temperature and 
analysed with the aid of GLC ♦ 

The conversion of the benzaldehyde (bald) 
amounted to 65*6% and the degree of conversion of 
octanal to 100%. The select ivit ies of benzaldehyde and 
octanal to give a-hexylc innamaldehyde (ct-hex) were 
94.9% and 96.2%, respectively, while the selectivity of 
octanal to give a-hexyldecenal (a-HD) was 1.0%. 
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Comparative experiments A to E inclusive 

In a similar manner as described in 
Example I, the experiments listed below were carried 
out, except that pyrrolidine as the catalyst was 
replaced by piperidine, diethylamine, n-propylarnine , 
tr iethylamine and d, 1 -phenylalanine, respectively. The 
results are represented in Table 1. 
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Example II 

The reaction was carried out in a 2.5 litre 
double-vailed glass reactor provided with a cooler, 
turbine stirrer (6 blades), thermocouple and a 
submerged metering tube. A mixture of 1065 grams of 
benzaldehyde (10*0 raol ) , 48,8 grams of pyrrolidine 
(0.679 mol) and 1.8 grams of diphenylamine was heated 
to 85°C. Over a period of 180 minutes, 878 grams of 
acidified (0.34 meq/gram) octanal (6.648 mol) were 
metered in at 85°C. Acidification of the octanal was 
effected with 16.9 grams of acetic acid (0.281 mol). 
The reaction was allowed to continue at 85°C for a 
further 15 minutes. The. react ion mixture was cooled to 
65°C and washed at 50°C, for 15 minutes, with 
5 00*3 grams of 5% strength aqueous NaOH solution 
(0.625 mol). After neutralization with 78 grams of 
acetic acid (1.30 mol) for 15 minutes at 50°C, the 
reaction mixture was separated at 50°C r over a period 
of 5 to 6 minutes. The organic layer (1869.8 grams) 
contained 25.5% of benzaldehyde, 2.1% of octanal, 59.8% 
of cc-hexylcinnamaldehyde and 4.6% of a-hexyldecenal . 
The degrees of conversion of benzaldehyde and octanal 
were 55.2% and 95.5%, respectively. The selectivity in 
producing a-hexylcinnamaldehyde was 93.5% with respect 
to benzaldehyde and 81.4% with respect to octanal. 

Example III 

The reaction was carried out in the same 
reactor and by the same method as in Example II. A 
mixture of 1065 grams of benzaldehyde (10.0 mol), 
73 grams of pyrrolidine (1.02 mol) and 1.8 grams of 
diphenylamine was heated to 85°C. Over a period of 
180 minutes, 875 grams of acidified (0.20 raeq/gram) 
octanal (6.69 mol) were metered in at 85°C. The 
reaction mixture was cooled to 65°C and washed at 50°C, 
for 15 minutes, with 970 grams of 0.7611 aqueous Na 2 C0 3 
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solution, Aft©r neutralization with 100 grama of acetic 
acid (1.68 mol), the reaction mixture was separated at 
50°C, over a period of 15 minutes. The organic layer 
(1864 grams) contained 19*9% of benzaldehyde , 0.3% of 
octanal , 72.6% of a-hexylcinnanialdehyde and 0.7% of a- 
hexyldecenal * The degrees of conversion of benzaldehyde 
and octanal were 65.0% and 99.4%, respectively. The 
selectivity producing a-hexylcinnamaldehyde was 95.9% 
with respect to benzaldehyde and 94,1% with respect to 
octanal . 

Example IV 

The reaction was carried out in a 30 litre 
reactor (D = 300 ram) , provided with an open turbine 
stirrer (D - 100 mm) and a submerged metering tube 
which is positioned next to the stirrer blades. 
The reactor was inerted with the aid of N 2 and 
preheated to 60°C. 8300 grams of benzaldehyde 
(78.1 mol), 561 grams of pyrrolidine (7.8 mol) and 
16 grams of diphenylaraino were metered into the reactor 
and then heated to 85°C. Over a period of 180 minutes, 
6745 grams of octanal (52.1 mol)/ admixed with 81 grams 
of acetic acid (1.35 mol), were metered in at 85°C. The 
reaction was allowed to continue at 85 °C for a further 
15 minutes. 

After the reactor contents had been cooled to 
65°C, 3930 grams of 5% strength aqueous NaOH solution 
were added and the mixture stirred for 15 minutes at 
50°C. The reaction mixture was then neutralized with 
790 grams of acetic acid (13.0 mol) and stirred for 
15 minutes at 50°C-55°C. After a separation at 50°C for 
15 minutes, the organic phase (14.2 kilograms) was 
distilled. The organic phase contained 19.1% of 
benzaldehyde, 0.2% of octanal, 75.0% of a- 
hexylcinnamaldehyde and 0.5% of a-hexyldecenal . 

The organic phase was distilled under reduced 



W¥9- 2 1 6 8 4 7 



pressure (p = 5-10 mbar } . After the lights had been 
removed, the excess of benzaldehyde was distilled off; 
this can be recycled into the preparation. After a 
small intermediate fraction had been removed, a- 
hexylcinnamaldehyde was then isolated as the main 
fraction having a purity of > 98%. Redistillation of 
this main fraction under reduced pressure (p = 5- 
10 mbar) afforded, after separation of a small amount 
of forerun, a main fraction of a-hexylc innamaldehyde of 
olfactory quality and a purity > 99%. 
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1 . Abstract 

The invention relates to a method for 
preparing an a-alkylcinnamaldehyde via aldol 
concensation of a benzaldehyde and an alkanal, 
pyrrolidine being employed as a catalyst. The method is 
suitable, in particular , for preparing a- 
hexylcinnamaldehyde by aldol condensation of 
benzaldehyde and n-octanal, in particular for preparing 
a-hexylcinnamaldehyde of olfactory quality, since it 
was found that, in the method according to the 
invention, relatively little a-hexyldecenal , the aldol 
condensation product of n-octanal, is formed. 

Preferably, the aldol condensation is carried 
out without a solvent in the presence of an acid, and 
the alkanal is metered in over time to a mixture which 
contains pyrrolidine and benzaldehyde* 



